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THE NEXT 3 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


CK is a 62-year-old female patient with Diabetic Peripheral Neuropathy (DPN). She experiences sharp 
shooting pains in her heels, especially when moving. She rates the pain between 6 - 8 out of 10 
without treatment. Her current medications include: 


+ Metformin 1000 mg PO BID with food x7 years 
* Gliclazide MR 60 mg PO daily x 5 years 
* Rosuvastatin 10 mg PO daily x 7 years 
* Ibuprofen 400 mg PO Q6H PRN with food x 3 months 


CK initially tried acetaminophen 1000 mg PO QID for 2 months, which she has stopped due to lack of 
pain relief. She only uses ibuprofen when she needs to move around, which decreases her pain from 8 
to 6 out of 10, She is aware of the cardiovascular risks associated with ibuprofen and would like to 

reduce her use of this medic 


Which of the following medications is NOT recommended first-line for the management of pain associated 
with diabetic peripheral neuropathy? 


Select one: 

Pregabalin X 

Duloxetine * 

Tr dol v 

ee Rose Wang (ID:113212) this answer is correct. Opioids are considered second-line due 

to their serious adverse effect profile and the risk for abuse, misuse, and addiction. 
Tramadol should also be used with caution in patients with diabetes as well as young 
and elderly patients due to the risk of severe hypoglycemia with therapeutic and 
supratherapeutic doses. 

Nortriptyline X 


Marks for this submission: 1.00/1.00. 
TOPIC: Pain Management 


LEARNING OBJECTIVE: 
To understand the pharmacological management of diabetic peripheral neuropathy (DPN). 


BACKGROUND: 


Continued hyperglycemia can lead to diabetic peripheral neuropathy (DPN), which is characterized by 
damage to the nerves that extend to the extremities (i.e. feet, legs, hands, and arms). Thus, intensive glycemic 
control is required to reduce the risk of this complication, Patients affected by this condition commonly 
report symptoms of sharp shooting pain, burning, tingling, “pins and needles”, numbness and loss of 
sensation. DPN should be annually screened for by a chiropodist or podiatrist and adequately treated to 
prevent potential ulceration, infection, and amputation. Also, patients should inspect their feet daily and 
administer proper foot care and hygiene. Of note, few people have complete elimination of their pain and a 
30-50% decrease in baseline pain is considered to be a clinically significant response. Certain anticonvulsants 
(e.g. pregabalin, gabapentin) and antidepressants (eg. duloxetine, venlafaxine, amitriptyline) are most 
commonly used for neuropathic pain in the context of DPN. Pregabalin and duloxetine are officially approved 
for the treatment of neuropathic pain and are recognized as first-line agents. These medications should be 
initiated at low doses and titrated gradually for maximum efficacy without significant adverse effects. The use 
of opioids (e.g. tramadol, tapentadol, morphine, oxycodone) is no longer recommended due to their 
potential for dependency, tolerance, and diversion, and should only be used for relieving pain if all other 
agents fail. Adjunctive topical therapy (e.g. topical lidocaine) may be considered for localized pain. First-line 
treatments for neuropathic pain are Tricyclic Antidepressants (TCAs), Serotonin Norepinephrine Reuptake 
Inhibitors (SNRIs) and gabapentinoids (gabapentin or pregabalin). Tramadol and other opioids are 
considered second-line due to their serious adverse effect profile and the risk for abuse, misuse, and 
addiction. Cannabinoids are a third-line option. Fourth-line options include Selective Serotonin Reuptake 
Inhibitors (SSRIs), carbamazepine, methadone, topical lidocaine, tapentadol, topical capsaicin, and botulinum 
toxin. Other options that can be considered include benzodiazepines such as lorazepam (Ativan ®) and 
muscle relaxants such as baclofen, and cyclobenzaprine. Gabapentin (Neurontin®) and pregabalin (Lyrica®) 
decrease excitation of neurons by reducing the release of excitatory neurotransmitters (glutamate and 
substance P). They are both first-line for neuropathic pain and have shown to be efficacious in a number of 
different indications such as diabetic peripheral neuropathy, post-herpetic neuralgia, and fibromyalgia. These 
agents require a slow titration to reduce the risk of adverse effects such as dizziness and sedation. In 
addition, both gabapentin and pregabalin are primarily excreted by the kidneys (renal excretion). TCAs, such 
as amitriptyline (Elavil®), desipramine, and nortriptyline (Aventyl), inhibit the reuptake of serotonin and 
norepinephrine which increases the inhibitory effects on pain signals. TCAs also act on other receptors, 
however its effect on other receptors does not appear to play a role in pain management. They are 
considered first-line therapy for neuropathic pain, but due to their side effect profile, their use is limited in 
practice. Secondary amine TCAs (i.e. nortriptyline and desipramine) have a better side effect profile and are 
better tolerated than the tertiary amine TCAs (e.g., amitriptyline). TCAs are associated with anticholinergic 
side effects such as dizziness, drowsiness, constipation, urinary retention, and cognitive impairment. SNRIs 
have the same mechanism of action as TCAs, but only act on serotonin and norepinephrine receptors 
(whereas TCAs affect multiple neurotransmitters). Duloxetine (Cymbalta® ), an SNRI, has a number of Health 
Canada indications for chronic pain (diabetic peripheral neuropathy, fibromyalgia, chronic low back pain, and 
osteoarthritis of the knee). On the other hand, venlafaxine (Effexor®), another SNRI, does not have Health 
Canada indications for neuropathic pain and is used off-label. SNRIs should be strongly considered if the 
patient is also suffering from depression. Relevant side effects include nausea, drowsiness, insomnia, dry 
mouth, and increased blood pressure. Choice of agent should be based on side effect profile and individual 
patient factors. Tramadol (Durela®, Ralivia®, Tridural®, Zytram XL®) is a weak opioid that inhibits the 
reuptake of serotonin and norepinephrine in addition to its agonist action on the mu receptor. Tramadol may 
have multiple drug-drug interactions due to its additional serotonergic activity thus caution should be used 
in patients with comorbidities. Caution the use of tramadol in diabetic patients as well as young and elderly 
patients due to the risk of severe hypoglycemia with therapeutic and supratherapeutic doses. 


RATIONALE: 
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Question # 12 


1D: 5059 


Correct 


Correct Answer: 


* Tramadol - Opioids are considered second-line due to their serious adverse effect profile and the risk 
for abuse, misuse, and addiction. Tramadol should also be used with caution in patients with diabetes 
as well as young and elderly patients due to the risk of severe hypoglycemia with therapeutic and 
supratherapeutic doses. 


Incorrect Answers: 
* Pregabalin - Pregabalin is indicated for diabetic peripheral neuropathic pain by Health Canada. 
* Duloxetine - Duloxetine is indicated for diabetic peripheral neuropathic pain by Health Canada. 


* Nortriptyline - Tricyclic Antidepressants (TCAs) are considered first-line therapy for neuropathic pain. 
But due to their side effect profile, their use is limited in practice. 


TAKEAWAY/KEY POINTS: 


Certain anticonvulsants (e.g. pregabalin, gabapentin) and antidepressants (e.g. duloxetine, venlafaxine, 
amitriptyline) are most commonly used for neuropathic pain in the context of DPN. Opioids (e.g. tramadol, 
tapentadol, morphine, oxycodone) are considered second-line due to their potential for dependency, 
tolerance, and diversion, and should only be used after trialing other first-line agents. 


REFERENCES: 


[1] Watson CPN, Gilron |. Neuropathic Pain. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 

[2] Diabetes Canada Clinical Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice 
Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2018;42(Suppl 
1):5217-5221. 


The correct answer is: Tramadol 


You receive a phone call from CK's physician who would like to discuss potential treatment options for 
her Diabetic Peripheral Neuropathy (DPN). After a lengthy discussion about appropriate first-line 
pharmacological agents, CK's physician decides t jate her on a Tricyclic Antidepressant (TCA). 
Specifically, he faxes a prescription to your pharmacy for amitriptyline 10 mg PO daily and asks that 
you counsel the patient on the appropriate use of this medication. 


Which of the following statements is INCORRECT regarding follow-up and monitoring for CK? 


Select one: 
CK should receive liver function tests prior ¥ a y 
DOST A E recut Rose Wang (ID:113212) this answer is correct. The 
reina ae Ene o aay monitoring of blood work and liver function is not 


recommended for patients on amitriptyline. 


CK should be seen at least monthly for monitoring during the first few months of therapy % 


At each follow-up visit, CK should be assessed for side effects of amitriptyline, such as sedation and X 
constipation 


CK's mood and psychological well-being should be assessed at each follow-up visit * 


Marks for this submission: 1.00/1.00. 
TOPIC: Neuropathic pain management 


LEARNING OBJECTIVE: 


Identify follow-up and monitoring parameters after initiation of therapy for chronic peripheral neuropathic 
pain. 


BACKGROUND: 


Patients should be seen at least monthly for the first few months of treatment and should be assessed based 
on pain relief, function, side effects, quality of life and drug-related behaviours (e.g. obtaining medication 
from other unregulated sources). When assessing for efficacy and side effects, it is important to ask the 
patient how often and how much medication they are actually using as it can differ from what was prescribed 
or recommended, If the patient is no longer seeing benefits from the medication, rule out tolerance which 
can occur with opioids. Using pain scales like the Brief Pain Inventory consistently at each visit can help to 
evaluate efficacy, 

The 5 A's approach can be used for a complete patient assessment: 


* Analgesia: evaluate the efficacy of treatment to see if there is any relief in pain 
* Activity: determine if the patient is able to perform activities of daily living (e.g. dressing themselves) 


© Aberrant drug behaviour: ensure that the patient is not seeking alternative means of obtaining 
medication, or engaging in other risky drug behaviours 


© Adverse effects: determine if the patient is experiencing any drug-related side effects 


e Affect: evaluate the patient's mood and psychological well-being 


Gabapentin (Neurontin®) and pregabalin (Lyrica®) decrease excitation of neurons by reducing the release of 
excitatory neurotransmitters (glutamate and substance P). They are both first-line for neuropathic pain and 
have shown to be efficacious in a number of different indications such as diabetic peripheral neuropathy, 
post-herpetic neuralgia, and fibromyalgia. These agents require a slow titration to reduce the risk of adverse 
effects such as dizziness and sedation. in addition, both gabapentin and pregabalin are primarily excreted by 
the kidneys (renal excretion). TCAs, such as amitriptyline (Elavil®), desipramine, and nortriptyline (Aventyl®), 
inhibit the reuptake of serotonin and norepinephrine which increases the inhibitory effects on pain signals. 
TCAs also act on other receptors, however its effect on other receptors does not appear to play a role in pain 
management. They are considered first-line therapy for neuropathic pain, but due to their side effect profile, 
their use is limited in practice. Secondary amine TCAs (i.e. nortriptyline and desipramine) have a better side 
effect profile and are better tolerated than the tertiary amine TCAs (e.g., amitriptyline). TCAs are associated 
with anticholinergic side effects such as dizziness, drowsiness, constipation, urinary retention, and cognitive 
impairment. SNRIs have the same mechanism of action as TCAs, but only act on serotonin and 
norepinephrine receptors (whereas TCAs affect multiple neurotransmitters). Duloxetine (Cymbalta), an 
SNRI, has a number of Health Canada indications for chronic pain (diabetic peripheral neuropathy, 
fibromyalgia, chronic low back pain, and osteoarthritis of the knee). On the other hand, venlafaxine 
(Effexor®), another SNRI, does not have Health Canada indications for neuropathic pain and is used off-label. 
SNRls should be strongly considered if the patient is also suffering from depression. Relevant side effects 
include nausea, drowsiness, insomnia, dry mouth, and increased blood pressure. Choice of agent should be 
based on side effect profile and individual patient factors. 

Generally, a 2 - 3 month trial of medication is reasonable for neuropathic pain, as it provides sufficient time 
for dose titration. If a drug is ineffective or not tolerated, consider switching to a different agent within the 
same class, an agent from a different class, or a combination of drugs for synergistic effect. 


RATIONALE: 
Correct Answer: 


* CK should receive liver function tests prior to initiatina amitriptvline and reaularlv throuahout 


Question # 13 


1D 50596 
Correct 


Flag question 
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Question # 14 


Ip 35247 


the first 6 months of therapy - The monitoring of blood work and liver function is not recommended 
for patients on amitriptyline. 


Incorrect Answers: 


* CK should be seen at least monthly for monitoring during the first few months of therapy - 
Patients should be seen at least monthly for the first few months of treatment. 


* At each follow-up visit, CK should be assessed for side effects of amitriptyline, such as sedation 
and constipation - Side effects are assessed at each follow-up visit. Sedation, constipation, and 
weight gain are common side effects of amitriptyline. 


* CK's mood and psychological well-being should be assessed at each follow-up visit - The 
patient's affect (i.e. mood and psychological well-being) should be monitored at each follow-up visit. 


TAKEAWAY/KEY POINTS: 


When initiating amitriptyline, patients should be seen for follow-up at least monthly for the first few months 
of treatment. Monitoring parameters include side effects (e.g. sedation, constipation, and weight gain) and 
the patient's affect (i.e. mood and psychological well-being). Blood work typically is not required for patients 
on amitriptyline. 


REFERENCE: 


[1] Watson CPN, Gilron |. Neuropathic Pain. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. httos://myrxtx.ca. 


The correct answer is: CK should receive liver function tests prior to initiating amitriptyline and regularly 
throughout the first 6 months of therapy 


A few days later, CK comes to your pharmacy to pick up her new prescription. She asks you if you can 
explain how to use the medication and what side effects she can expect from treatment. 


When counselling CK, you mention that amitriptyline can cause all of the following side effects, EXCEPT: 


Select one: 
Cognitive dysfunction * 
Dry mouth x 
Weight gain% 


Urinary {v 


incontinence Rose Wang (ID: 113212) this answer is correct, Tricyclic antidepressants cause 


urinary retention, not incontinence. 


Marks for this submission: 1.00/1.00. 
TOPIC: Tricyclic antidepressants side effects 


LEARNING OBJECTIVE: 
To understand the side effects of tricyclic antidepressants (TCAs). 


BACKGROUND: 


Tricyclic antidepressants (TCAs), such as amitriptyline (Elavil®), desipramine, and nortriptyline (Aventyl®), 
inhibit the reuptake of serotonin and norepinephrine which increases the inhibitory effects on pain signals 
TCAs also act on other receptors, however its effect on other receptors does not appear to play a role in pain 
management. They are considered first-line therapy for neuropathic pain, but due to their side effect profile, 
their use is limited in practice. Secondary amine TCAs (i.e. nortriptyline and desipramine) have a better side 
effect profile and are better tolerated than the tertiary amine TCAs (e.g., amitriptyline). TCAs are associated 
with anticholinergic side effects such as dizziness, drowsiness, constipation, urinary retention, and cognitive 
impairment. SNRIs have the same mechanism of action as TCAs, but only act on serotonin and 
norepinephrine receptors (whereas TCAs affect multiple neurotransmitters). Although TCAs are among the 
most effective agents for control of chronic peripheral neuropathic pain, their use is limited by many adverse 
side effects. Amitriptyline is generally started low at 10 mg/day QHS and titrated slowly (e.g. every 1 - 2 
weeks) up to an effective analgesic dose (50 - 75 mg/day) to minimize side effects, Hence, it may take 2 - 3 
months for an adequate trial of ICA, including 2 weeks at the highest dose tolerated or minimum effective 
dose. The onset of analgesia typically occurs after 1 week at lower doses than needed for the treatment of 
depression, but may take weeks for significant benefit. Most adverse effects result from the anticholinergic, 
antihistaminergic, and anti-alpha-1 adrenergic receptors properties of TCAs. TCA side effects include 
sedation, confusion, blurred vision, dry mouth, orthostatic hypotension, constipation, urinary retention, and 
weight gain. The anticholinergic side effects usually diminish over days to weeks of therapy. Additionally, 
TCAs exhibit cardiac effects, including tachycardia, increased intraventricular conduction, prolonged QT 
interval, prolonged atrioventricular nodal conduction. Among the TCAs, amitriptyline has the most potent 
anticholinergic effects, while desipramine has the least. Doxepin has the most potent antihistaminergic 
effects. In elderly patients, desipramine and nortriptyline are preferred over amitriptyline as they are less 
sedating. TCAs should be avoided in patients with prostatic hypertrophy, closed-angled glaucoma, and 
significant heart disease. 


RATIONALE: 
Correct Answer: 


e Urinary incontinence - Tricyclic antidepressants cause urinary retention, not incontinence. 


Incorrect Answers: 


* Cognitive dysfunction - Cognitive dysfunction is an anticholinergic side effect of tricyclic 
antidepressants. 


* Dry mouth - Dry mouth is an anticholinergic side effect of tricyclic antidepressants. 


* Weight gain - Tricyclic antidepressants are associated with weight gain. 


TAKEAWAY/KEY POINTS: 


Side effects of tricyclic antidepressants (TCAs) include sedation, confusion, blurred vision, dry mouth, 
orthostatic hypotension, constipation, urinary retention, weight gain, and cardiac toxicity. 

REFERENCE: 

[1] Watson CPN, Gilron |. Neuropathic Pain. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. [2] Rosenquist EWK. Overview of the treatment of chronic non- 
cancer pain. In: UpToDate. https://www.uptodate.com/contents/overview-of-the-treatment-of-chronic-non- 
cancer-pain. [3] CPS. Ottawa (ON): Canadian Pharmacists Association; Tricyclic Antidepressants (TCAs). 
Available from: http://www.e-cps.ca or http://www.myrxtx.ca. 


The correct answer is: Urinary incontinence 


HG is a 57-year-old male who visits your clinic today to discuss his chronic pain. He savs for the last 


Correct 


Ẹ Fleg question 


Send Feedback 


six months, he has been experiencing aching, throbbing pain in his knees. As a result of his pain, he 
has a difficult time walking due to a decreased range of motion when bending his legs. To help 
manage his pain, HG uses acetaminophen 650 mg PO PRN, and diclofenac 1.16% gel applied topically 
to the knees PRN. His other medical conditions include hypertension, dyslipidemia, and anxiety. His 
medications include hydrochlorothiazide 25 mg PO daily, rosuvastatin 10 mg PO QHS, and paroxetine 
10 mg PO daily. 


Which type of chronic pain is HG most likely experiencing? 


Select one: 
Neuropathic pain X 
Somatic Y 


pain Rose Wang (ID:113212) this answer is correct. Somatic pain is a type of nociceptive pain 
that occurs in the skin, bone, joint, muscle, or connective tissue, 


Visceral'pain X 
Mixed pain * 


Marks for this submission: 1.00/1.00. 

TOPIC: Pain Management 

LEARNING OBJECTIVE: 

To understand the pathophysiology and classification of pain. 
BACKGROUND: 


Pain is an unpleasant, subjective, emotional, and sensory experience associated with potential or actual tissue 
damage or abnormal nerve function. It may be classified by duration of pain (e.g. chronic, acute, or cancer 
pain), type of pain (e.g. nociceptive, inflammatory, or neuropathic pain), and pain intensity (e.g. mild, 
moderate, or severe pain). Acute pain is generally short in duration, lasting less than 3 - 6 months. It is often 
nociceptive in nature and due to an identifiable cause (e.g. surgery, trauma, labour, acute illness, medical 
procedures). Chronic pain often persists for months to years, and in many cases, the exact etiology of pain 
may not always be identifiable. Pain can also be subdivided into physiologic and protective (i.e. adaptive 
pain) or pathophysiologic and harmful (i.e. maladaptive pain). Nociceptive and inflammatory pain are 
adaptive, such that their purpose is to protect the body from actual or potential tissue damage from external 
noxious stimuli. Maladaptive pain is different from adaptive pain in that it becomes disengaged from noxious 
stimuli or healing and is often chronic in nature. Maladaptive pain can be neuropathic, in which there is 
ongoing peripheral nerve injury (e.g. diabetic neuropathy, postherpetic neuralgia). Other examples include 
pain due to irritable bowel syndrome, chronic tension headaches, and fibromyalgia. 


Pain can also be described based on the characteristics of the pain sensation, Nociceptive pain is when nerve 
fibres detect pain associated with actual or potential tissue injury or damage. The pain may be localized to 
one area or can be widespread and is often described as a dull aching pain. Nociceptive pain involves a 
number of steps: 


1. Transduction: noxious stimuli open channels located on the ends of nerve fibres called nociceptors. 
There are thresholds that need to be reached in order to open these channels to cause pain (non- 
noxious stimuli will not reach the thresholds and will not cause pain), If the stimulus reaches the 
threshold, the channel will open and result in an action potential. The action potential is carried along 
the nerve fiber towards the spinal cord. Nociceptors may also be referred to as the afferent nerve 
fibres as they bring sensory information to the spinal cord. 


N 


. Transmission: afferent nerve fibres synapse in the dorsal horn of the spinal cord and pass the sensory 
information to other neurons that will carry this information to the brain. The pathways that transmit 
the information to the brain are called the ascending sensory pathways. In addition to the sensation of 
pain, other sensory information such as smell and touch are also relayed to the brain. Most sensory 
information goes to the thalamus and then to other cortical structures for processing. 


w 


. Modulation: the noxious signals coming to the brain can be increased or decreased, Excitatory 
neurotransmitters can be released at a synapse and they would enhance the response whereas 
inhibitory neurotransmitters would reduce this response. 


4. Perception - the subjective feeling of pain which depends on the excitatory and inhibitory signals that 
reach the cortical structures of the brain. 


Neuropathic pain or "nerve pain” is another type of pain that can be experienced. Neuropathic pain is 
associated with a lesion or disease of the somatosensory system and it consists of central and peripheral 
neuropathic pain depending on if the damage is to the central or peripheral nervous system, respectively. 
Neuropathic pain results from damage to or dysfunction of the peripheral or central nervous system rather 
than from stimulation of pain receptors. Neuropathic pain is characterized as stabbing, shooting, burning, 
and/or "pins and needles". 


Examples of neuropathic pain: 


[ Peripheral Neuropathic Pain Central Neuropathic Pain 
Carpal tunnel syndrome Brain injury 

Diabeteic neuropathy Spinal cord injury pain 
Postherpetic neuralgia Poststroke pain 
Autoimmune disorders Multiple sclerosis 


The pathophysiology of chronic pain is not completely understood, but it is speculated that it may be related 
to sensitization. This is when neurons become more sensitive to stimuli and, as a result, are activated more 
often. 


Peripheral sensitization is when there is an increase in activation of nociceptors due to a decrease in the 
threshold of activation. This can result in the activation of nociceptors to non-noxious stimuli (allodynia). It 
can also result in heightened pain sensitivity from a stimulus that usually does cause pain (hyperalgesia). 
Central sensitization is a change in the way the body processes signals from the peripheral nervous system, 
which results in an increase in the number of painful stimuli interpreted by the central nervous system. it 
leads to the release of more excitatory neurotransmitters, which results in more pain signals to the brain. The 
descending pathways that modulate the pain response may be modified as well. This plays a role in a 
number of different types of pain, such as fibromyalgia, osteoarthritis and irritable bowel syndrome. 


Acute Pain 
Pain immediately following 
injury (s12 weeks) 


Chronic Pain 
Pain lasting >3-6 months 


Question # 15 
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Neuropathic Pain 


Tingling, burning, shooting, 


stabbing, spasms 


Peripheral 


Central 


A . Nociceptive Pain 
Mixed P: 
ized Paln Aching, throbbing, deep, 
diffuse or local 
| 
| | 


Somatic Pain 
In the skin, bone, joint, 


Visceral Pain 


muscle or connective tissue 


RATIONALE: 
Correct Answer: 


(Option #2): Somatic pain is a type of nociceptive pain that occurs in the skin, bone, joint, muscle, or 
connective tissue. 


Incorrect Answers: 


(Option #1): Neuropathic pain is defined as pain that manifests as tingling, burning, shooting, stabbing, or 
spasms. 


(Option #3): Visceral pain is a type of nociceptive pain that occurs in the internal organs. 


(Option #4): Mixed pain is a combination of neuropathic pain (tingling, burning, shooting, stabbing, spasms) 
and nociceptive pain (aching, throbbing, deep, diffuse, or local pain; includes both somatic and visceral 
pain). 

TAKEAWAY/KEY POINTS: 


Acute or chronic pain can manifest in several different ways based on its pathophysiology and cause. 
Neuropathic pain results from damage to or dysfunction of the peripheral or central nervous system rather 
than from stimulation of pain receptors, and it often manifests as tingling, burning, shooting, stabbing, or 
spasms. Nociceptive pain, on the other hand, is when nerve fibres detect pain associated with actual or 
potential tissue injury or damage. Nociceptive pain may be further defined as visceral pain (in the internal 
organs) or somatic pain (in the skin, bone, joint, muscle, or connective tissue). 


REFERENCES: 


[1] Herndon CM, Strickland JM, Ray JB. Pain Management. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells 
BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e New York, NY: McGraw-Hill. 


[2] Busse JW, Craigie S, Juurlink DN, et al. Guideline for opioid therapy and chronic noncancer pain. CMAJ. 
2017 May 8;189(18):£659-E666. doi: 10.1503/cmaj.170363. 


[B] Rosenquist EWK. Overview of the treatment of chronic non-cancer pain. In: Aronson MD, 
ed. UpToDate. Waltham, MA: UpToDate; 2019. 


The correct answer is: Somatic pain 


THE NEXT 3 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


A medical resident in your clinic would like to discuss one of your patients, VD, a 48-year-old female. 
VD has tried over-the-counter acetaminophen and topical diclofenac to relieve the shooting and 
burning pain in her legs: however, these medications were ineffective and she is still experiencing 
significant pain. She works as a forewoman at a warehouse and her job requires her to stand for long 
periods of time. Over the past few months, she has had to take numerous breaks at work because she 
has been unable to tolerate the pain. She is desperate for a solution, hence her visit to the medical 
clinic today. The medical resident diagnoses VD with neuropathic pain and would like to explore the 
treatment options available to her at this time. 


Which of the following medications is NOT a first-line option for neuropathic pain? 


Select one: 
Pregabalin % 
Indomethacin ¥ 
Rose Wang (ID:113212) this answer is correct. Non-steroidal Anti-inflammatory 


Drugs (NSAIDs) (e.g. indomethacin, ibuprofen, diclofenac) are not effective for 
neuropathic pain 


Desipramine X 


Duloxetine * 


| Correct} 
Marks for this submission: 1.00/1.00. 
TOPIC: Pain Management 


LEARNING OBJECTIVE: 


To understand the first-line treatment options for neuropathic pain 


BACKGROUND: 


Neuropathic pain is associated with a lesion or disease of the somatosensory system and it consists of central 
and peripheral neuropathic pain depending on if the damage is to the central or peripheral nervous system 
respectively. Neuropathic pain results from damage to or dysfunction of the peripheral or central nervous 
system, rather than from stimulation of pain receptors. Neuropathic pain is characterized as stabbing, 
shooting, burning, and/or “pins and needles". When starting a medication for neuropathic pain, start at a low 
dose and increase slowly until there is symptom relief or when tolerance to side effects is a concern. An 
adequate trial of a medication is 2-3 months. If the drug is deemed ineffective, consider switching to another 
drug within the same or different class, or trying a combination of drugs, Consider adding additional agents 
sequentially if there is partial but inadequate pain relief. However, combinations of tramadol, SNRIs and TCAs 
should be used with caution due to the increased risk of serotonin syndrome. First-line treatments for 
neuropathic pain are Tricyclic Antidepressants (TCAs), some Serotonin Norepinephrine Reuptake Inhibitors 
(SNRIs) and gabapentinoids (gabapentin or pregabalin). Tramadol and other opioids are considered second- 
line due to their serious adverse effect profile and the risk for abuse, misuse, and addiction. Cannabinoids are 
a third-line option. Fourth-line options include some Selective Serotonin Reuptake Inhibitors (SSRIs), 
carbamazepine, methadone, topical lidocaine, tapentadol, topical capsaicin, and botulinum toxin, Other 
options that can be considered include benzodiazepines such as lorazepam (Ativan®) and muscle relaxants 
such as baclofen, and cyclobenzaprine. Gabapentin (Neurontin®) and pregabalin (Lyrica®) decrease 
excitation of neurons by reducing the release of excitatory neurotransmitters (glutamate and substance P). 
They are both first-line for neuropathic pain and have shown to be efficacious in a number of different 
indications such as diabetic peripheral neuropathy, post-herpetic neuralgia, and fibromyalgia. These agents 
require a slow titration to reduce the risk of adverse effects such as dizziness and sedation. In addition, both 
gabapentin and pregabalin are primarily excreted by the kidneys (renal excretion). TCAs, such as amitriptyline 
€lavil®), desipramine, and nortriptyline (Aventyl®), inhibit the reuptake of serotonin and norepinephrine 
which increases the inhibitory effects on pain signals. TCAs also act on other receptors, however its effect on 
other receptors does not appear to play a role in pain management. They are considered first-line therapy for 
neuropathic pain, but due to their side effect profile, their use is limited in practice. Secondary amine TCAs 
(ie. nortriptyline and desipramine) have a better side effect profile and are better tolerated than the tertiary 
amine TCA (e.g, amitriptyline). TCAs are associated with anticholinergic side effects such as dizziness, 
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drowsiness, constipation, urinary retention, and cognitive impairment. SNRIs have the same mechanism of 
action as TCAs, but only act on serotonin and norepinephrine receptors (whereas TCAs affect multiple 
neurotransmitters). Duloxetine (Cymbalta®), an SNRI, has a number of Health Canada indications for chronic 
pain (diabetic peripheral neuropathy, fibromyalgia, chronic low back pain, and osteoarthritis of the knee). On 
the other hand, venlafaxine (Effexor ®), another SNRI, does not have Health Canada indications for 
neuropathic pain and is used off-label. SNRIs should be strongly considered if the patient is also suffering 
from depression. Relevant side effects indude nausea, drowsiness, insomnia, dry mouth, and increased blood 
pressure. Choice of agent should be based on side effect profile and individual patient factors. Cannabinoids 
such as nabilone may be used for neuropathic pain however its use is often seen in post-chemotherapy pain 
management. Carbamazepine (Tegretol®) increases the inhibitory effects of the neurotransmitter GABA and 
is the drug of choice in trigeminal neuralgia. Since carbamazepine is a strong CYP 3A4 inducer, drug-drug 
interactions may occur which can limit its use in practice. 


RATIONALE: 
Correct Answer: 


* Indomethacin - Non-steroidal Anti-inflammatory Drugs (NSAIDs) (e.g. indomethacin, ibuprofen, 
diclofenac) are not effective for neuropathic pain. 


Incorrect Answers: 
* Pregabalin - Gabapentinoids (e.g. gabapentin, pregabalin) are first-line options for neuropathic pain. 


* Desipramine - TCAs (e.g. amitriptyline, desipramine, and nortriptyline] are first-line options for 
neuropathic pain. 


* Duloxetine - Duloxetine is a first-line options for neuropathic pain. 


TAKEAWAY/KEY POINTS: 


First-line treatments for neuropathic pain are Tricyclic Antidepressants (TCAs), some Serotonin 
Norepinephrine Reuptake Inhibitors (SNRIs) and gabapentinoids (gabapentin or pregabalin). Acetaminophen 
and NSAIDs are considered ineffective for neuropathic pain. 

REFERENCES: 

[1] Herndon CM, Strickland JM, Ray JB. Pain Management. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR Wells 
BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e New York, NY: McGraw-Hill. [2] Busse 
JW, Craigie S, Juurlink DN, et al. Guideline for opioid therapy and chronic noncancer pain. CMAJ. 2017 May 
8;189(18):£659-E666. doi: 10.1503/cmaj.170363. [3] Rosenquist EWK. Overview of the treatment of chronic 
non-cancer pain. In: Aronson MD, ed, UpToDate. Waltham, MA.: UpToDate; 2019. 


The correct answer is: Indomethacin 


The medical resident is considering trying gabapentin to treat VD's neuropathic pain. He would like to 
discuss this option with VD before finalizing the prescription. To prepare for his discussion with VD, 
the medical resident would like some more information about this medication. 


Which of the following statements is INCORRECT regarding the use of gabapentin for neuropathic pain? 


Select one: 


Gabapentin should not be used concomitantly with CNS depressants * 


It may take up to 4 weeks foran w 


ee A Sen Rose Wang (ID:113212) this answer is correct. It may take 2 


months or more for an adequate trial of gabapentin. 


Gabapentin needs to be dose adjusted in renal impairment X 
Xerostomia is a potential side effect of gabapentin % 


Marks for this submission: 1,00/1.00. 
TOPIC: Pain Management 


LEARNING OBJECTIVE: 


To understand the main counselling points for gabapentin. 


BACKGROUND: 


Neuropathic pain is associated with a lesion or disease of the somatosensory system and it consists of central 
and peripheral neuropathic pain depending on if the damage is to the central or peripheral nervous system 
respectively. Neuropathic pain results from damage to or dysfunction of the peripheral or central nervous 
system, rather than from stimulation of pain receptors. Neuropathic pain is characterized as stabbing, 
shooting, burning, and/or “pins and needles". 

When starting a medication for neuropathic pain, start at a low dose and increase slowly until there is 
symptom relief or when tolerance to side effects is a concern. An adequate trial of a medication is 2-3 
months. If the drug is deemed ineffective, consider switching to another drug within the same or different 
class, or trying a combination of drugs. Consider adding additional agents sequentially if there is partial but 
inadequate pain relief. However, combinations of tramadol, SNRIs and TCAs should be used with caution due 
to the increased risk of serotonin syndrome. 

First-line treatments for neuropathic pain are Tricyclic Antidepressants (TCAs), some Serotonin 
Norepinephrine Reuptake Inhibitors (SNRIs) and gabapentinoids (gabapentin or pregabalin). Tramadol and 
other opioids are considered second-line due to their serious adverse effect profile and the risk for abuse, 
misuse, and addiction. Cannabinoids are a third-line option. Fourth-line options include some Selective 
Serotonin Reuptake Inhibitors (SSRIs), carbamazepine, methadone, topical lidocaine, tapentadol, topical 
capsaicin, and botulinum toxin. Other options that can be considered include benzodiazepines such as 
lorazepam (Ativan®) and muscle relaxants such as baclofen, and cyclobenzaprine. 

Gabapentin (Neurontin®) and pregabalin (Lyrica®) decrease excitation of neurons by reducing the release of 
excitatory neurotransmitters (glutamate and substance P). They are both first-line for neuropathic pain and 
have shown to be efficacious in a number of different indications such as diabetic peripheral neuropathy, 
post-herpetic neuralgia, and fibromyalgia. These agents require a slow titration to reduce the risk of adverse 
effects such as dizziness and sedation. In addition, both gabapentin and pregabalin are primarily excreted by 
the kidneys (renal excretion). TCAs, such as amitriptyline Elavil®), desipramine, and nortriptyline (Aventyl®), 
inhibit the reuptake of serotonin and norepinephrine which increases the inhibitory effects on pain signals. 
TCAs also act on other receptors, however its effect on other receptors does not appear to play a role in pain 
management. They are considered first-line therapy for neurapathic pain, but due to their side effect profile, 
their use is limited in practice. Secondary amine TCAs (i.e. nortriptyline and desipramine) have a better side 
effect profile and are better tolerated than the tertiary amine TCAs (e.g. amitriptyline). TCAs are associated 
with anticholinergic side effects such as dizziness, drowsiness, constipation, urinary retention, and cognitive 
impairment. SNRis have the same mechanism of action as TCAs, but only act on serotonin and 
norepinephrine receptors (whereas TCAs affect multiple neurotransmitters). Duloxetine (Cymbalta ®), an 
SNRI, has a number of Health Canada indications for chronic pain (diabetic peripheral neuropathy, 
fibromyalgia, chronic low back pain, and osteoarthritis of the knee). On the other hand, venlafaxine 
(Effexor®), another SNRI, does not have Health Canada indications for neuropathic pain and is used off-label 
SNRIs should be strongly considered if the patient is also suffering from depression. Relevant side effects 
include nausea, drowsiness, insomnia, dry mouth, and increased blood pressure. Choice of agent should be 
based on side effect profile and individual patient factors. 

Cannabinoids such as nabilone may be used for neuropathic pain however its use is often seen in post- 
chemotherapy pain management. Carbamazepine (Tegretol ®) increases the inhibitory effects of the 
neurotransmitter GABA and is the drug of choice in trigeminal neuralgia. Since carbamazepine is a strong 
CYP3A4 inducer, drug-drug interactions may occur which can limit its use in practice. 
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RATIONALE: 
Correct Answer: 


+ It may take up to 4 weeks for an adequate trial of gabapentin - It may take 2 months or more for 
an adequate trial of gabapentin. 


Incorrect Answers: 


* Gabapentin should not be used concomitantly with CNS depressants - CNS depressants should be 
avoided while on gabapentin due to additive sedative effects. 


+ Gabapentin needs to be dose adjusted in renal impairment - Gabapentin is primarily renally 
excreted and requires dose adjustment with renal impairment. 


* Xerostomia is a potential side effect of gabapentin - Common side effects of gabapentin include 
dizziness, sedation, peripheral edema, ataxia, xerostomia, weight gain, and fatigue. 


TAKEAWAY/KEY POINTS: 


Gabapentin has been found to be effective for the treatment for diabetic neuropathy and postherpetic 
neuralgia. Gabapentin may be gradually titrated up to a maximum of 3,600 mg per day in three divided 
doses and it may take 2 months or more for an adequate trial of gabapentin. Common side effects of 
gabapentin include dizziness, sedation, peripheral edema, ataxia, xerostomia, weight gain, and fatigue. 
Gabapentin is primarily renally excreted and requires dose adjustment with renal impairment. 


REFERENCE: 


[1] Herndon CM, Strickland JM, Ray JB. Pain Management. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR Wells 
BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e New York, NY: McGraw-Hill. 

[2] Busse JW, Craigie S, Juurlink DN, et al. Guideline for opioid therapy and chronic noncancer pain. CMAJ. 
2017 May 8;189(18):£659-E666. doi: 10.1503/cmaj.1 70363. 

[3] Rosenquist EWK. Overview of the treatment of chronic non-cancer pain. In: Aronson MD, ed. UpToDate. 
Waltham, MA.: UpToDate; 2019. 


The correct answer is: It may take up to 4 weeks for an adequate trial of gabapentin 


Which of the following is NOT a goal of therapy for VD? 


Select one: 


Improve the quality of life ® 


Eliminate ¥ 
REPS Rose Wang (ID:113212) this answer is correct. Elimination of pain is not always 
Reneston possible so it is important to set realistic treatment goals with the patient. A 30% 


reduction in pain is considered clinically significant. 


Improve the level of functioning in daily activities x 
Minimize the side effects associated with drug therapy * 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Pain management 


LEARNING OBJECTIVE: 
To understand the management of pain. 


BACKGROUND: 


The goals of therapy in chronic pain management are to: 
* Improve the level of functioning 
* Decrease the pain perception 
© Improve the quality of life 
* Improve pain-associated medical conditions such as depression 


e Minimize side effects associated with drug therapy 


Elimination of pain is not always possible so it is important to set realistic treatment goals with the patient. A 
30% reduction in pain is considered clinically significant. 


RATIONALE: 
Correct Answer: 


* Eliminate the pain perception - Elimination of pain is not always possible so it is important to set 
realistic treatment goals with the patient, A 30% reduction in pain is considered clinically significant 


Incorrect Answers: 
* Improve the quality of life - Improving the quality of life is a goal of therapy. 


* Improve the level of functioning in daily activities - Improving the level of functioning in daily 
activities is a goal of therapy. 


* Minimize the side effects associated with drug therapy - Minimizing side effects associated with 
drug therapy is a goal of therapy. 


TAKEAWAY/KEY POINTS: 


The goals of therapy in chronic pain management include improving the level of functioning, decreasing pain 
perception, improving the quality of life, improving pain-associated medical conditions such as depression, 
and minimizing side effects associated with drug therapy. Eliminating pain is not always possible so it is 
important to set realistic treatment goals with the patient; a 30% reduction in pain is considered clinically 
significant. 
REFERENCE: 


[1] Herndon CM, Strickland JM, Ray JB. Pain Management. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR Wells 
BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e New York, NY: McGraw-Hill. 

[2] Busse JW, Craigie S, Juurlink DN, et al. Guideline for opioid therapy and chronic noncancer pain. CMAJ. 
2017 May 8;189(18):E659-E666. doi: 10.1503/cmaj.170363. 

[3] Rosenquist EWK. Overview of the treatment of chronic non-cancer pain. In: Aronson MD, ed. UpToDate. 
Waltham, MA.: UpToDate; 2019. 


The correct answer is: Eliminate the pain perception 


You are a clinical pharmacist working in the mental health unit at a local hospital. DK is a 52-year-old 
male wha hac heen newly admitted ta vaur unit avarniaht. Hic anly nraccrintian medication at the 
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ion to hospital was methadone. He has no reported allergies to me ns. This 
morning, you are approached by the nursing student on your floor who asks if you can provide some 
brief information about methadone in order to better prepare her to provide the best care for this 
patient. 


Which of the following statements regarding methadone is INCORRECT? 


Select one: 


Methadone has many potential drug interactions as a CYP3A4 substrate X 

Methadone doses should not be titrated more often than every 3 - 7 days X 

Methadone is. an agent known to increase the risk of QT prolongation % 

Methadone dosing is equivalent w 

to 1.5\Mbiphine Equivalent Dose Rose Wang (ID:113212) this answer is correct. Methadone is 


(MED) a potent opioid, but morphine equivalence data is not reliably 
established. 


Marks for this submission: 1,00/1.00. 
TOPIC: Pain Management 


LEARNING OBJECTIVE: 
To understand the use of methadone for the management of pain. 


BACKGROUND: 


Methadone (Methadose®) is an agonist at all three opioid receptors (ie. mu, delta and kappa), antagonist at 
the NMDA receptor and inhibits serotonin and norepinephrine reuptake. Although it is commonly used in 
opioid use disorder (Methadone Maintenance Treatment or MMT), it can also be used for chronic pain 
management. When used for opioid-use disorder, the duration of action is about 30 hours, but its analgesic 
effects only last for 6-8 hours. Methadone has drug considerations that should be taken into account prior to 
starting medication. Methadone should be avoided in those with history of cardiac arrhythmias, QT 
prolongation, and patients taking class | (e.g, flecainide, procainamide) and class Ill (e.g, amiodarone, 
sotalol) antiarrhythmics. It is also a CYP3A4 substrate which can result in drug-drug interactions. Due to its 
extended duration of action, low cost, and efficacy as an oral agent, methadone has gained significant 
popularity as an analgesic. Methadone has shown to be beneficial for the treatment of both chronic pain and 
neuropathic pain. It is also commonly used for the treatment of opioid use disorder, as it may reduce craving 
for opioids, prevent withdrawal symptoms for 24 hours or longer, and reduce euphoric effects of subsequent 
illicit opioid use. Methadone use has been associated with cardiac arrhythmias and QT prolongation. 
Methadone has a number of significant drug interactions because it is a cytochrome P450 (CYP) 3A4 
substrate. Concomitant use with CYP 3A4 inhibitors (e.g. erythromycin, clarithromycin, verapamil, diltiazem, 
ketoconazole) may increase serum concentrations of methadone. Concomitant use with CYP 3A4 inducers 
(e.g. phenytoin, phenobarbital, rifampin, carbamazepine) may decrease serum concentrations of methadone. 
Due to its unpredictable potency and variable half-life, methadone doses should not be titrated more often 
than every 3 - 7 days. Due to its unpredictable pharmacokinetic properties, morphine dose equivalence data 
is not readily established for methadone. 


RATIONALE: 
Correct Answer: 


* Methadone is a potent opioid, but morphine equivalence data is not reliably established. - 
Methadone is a potent opioid, but morphine equivalence data is not reliably established. 


Incorrect Answers: 


+ Methadone has many potential drug interactions as a CYP3A4 substrate - Methadone has a 
number of significant drug interactions because it is a cytochrome P450 (CYP) 3A4 substrate. 


* Methadone doses should not be titrated more often than every 3 - 7 days - Due to its 
unpredictable potency and variable half-life, methadone doses should not be titrated more often than 
every 3 - 7 days. 


* Methadone is an agent known to increase the risk of QT prolongation - Methadone use has been 
associated with cardiac arrhythmias and QT prolongation. 


TAKEAWAY/KEY POINTS: 


Due to its unpredictable potency and variable half-life, methadone doses should not be titrated more often 
than every 3 - 7 days. Also, due to these properties, morphine equivalence data is not reliably established. 
Methadone should be avoided in those with history of cardiac arrhythmias, QT prolongation, and patients 
taking class | and class Ill antiarrhythmic. It is also a CYP3A4 substrate which can result in drug-drug 
interactions. 


REFERENCE: 


[1] Herndon CM, Strickland JM, Ray JB. Pain Management. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells 
BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e New York, NY: McGraw-Hill. [2] Busse 
JW, Craigie S, Juurlink DN, et al. Guideline for opioid therapy and chronic noncancer pain. CMAJ. 2017 May 
8;189(18):E659-E666. doi: 10.1503/cmaj.170363. [3] Rosenquist EWK. Overview of the treatment of chronic 
non-cancer pain. In: Aronson MD, ed. UpToDate. Waltham, MA.: UpToDate; 2019. [4] Mu A, Weinberg E, 
Moulin DE. et al. Pharmacologic management of chronic neuropathic pain: Review of the Canadian Pain 
Society consensus statement. Can Fam Physician. 2017 Nov,63(11):844-852. 


The correct answer is: Methadone dosing is equivalent to 1.5 Morphine Equivalent Dose (MED) 


AC is a 37-year-old male who is visiting your clinic for chronic pain management. He has tried 
multiple first-line options for neuropathic pain management but is still experiencing breakthrough 
pain and requires additional therapy. His medical history includes HIV, childhood epilepsy, and chronic 
neuropathic pain secondary to HIV neuropathy. His current medications include Biktarvy® 
(bictegravir/emtricitabine/tenofovir AF 50 mg/200 mg/25 mg) PO once daily and duloxetine 60 mg 
PO BID. His healthcare team is considering adding an adjunctive opioid medication to manage his 
breakthrough pai 


Which of the following statements is correct regarding the use of opioid analgesics in AC? 


Select one: 
Oxycodone should be avoided because it is not effective in treating neuropathic pain X 
Tramadol should) w 


be avoided Rose Wang (ID:113212) this answer is correct. Tramadol has similar side 

Becatee they effects as other opioids, but is also known to increase the risk of seizures, 

Ae be Sae especially if used concomitantly with other drugs that may decrease the 

threskold se threshold. It should not be used in patients with a history of seizure 
isorder. 


Hydromorphone should be avoided because it may decrease the efficacy of Biktarvy® * 
Morphine should be avoided because AC is opioid-naive X 
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Marks for this submission: 1.00/1.00. 
TOPIC: Pain Management 


LEARNING OBJECTIVE: 
To understand drug interactions and safety considerations with prescribing opioids. 


BACKGROUND: 


Pharmacologic therapy is often considered the cornerstone of pain management. Treatment should be 
initiated with the most effective analgesic with the fewest side effects. Acetaminophen and non-steroidal 
anti-inflammatory drugs (NSAIDs) are preferred over opioids for mild to moderate non-neuropathic pain. 
Acetaminophen has analgesic and antipyretic activity, but very little anti-inflammatory activity. The dose of 
acetaminophen should be limited to a maximum of 4 g per day in adults to avoid hepatotoxicity. NSAIDs 
may be especially useful for cancer-related bone pain and chronic low back pain. Studies comparing different 
NSAIDs have failed to identify an NSAID with greater efficacy in terms of reducing pain. An adequate trial of 
an NSAID is about 1 month in duration. A patient who does not respond well or tolerate a certain NSAID may 
be trialed on a different NSAID. Chronic use of NSAIDs may result in gastrointestinal toxicities (e.g. peptic 
ulcer disease, heartburn), cardiovascular toxicities (hypertension, edema), and renal toxicities (e.g. renal 
impairment, interstitial nephritis). Studies have shown that cyclooxygenase (COX)-2 inhibitors (e.g. celecoxib) 
may be associated with less gastrointestinal side effects than non-selective NSAIDs (eg. ibuprofen, naproxen, 
ketorolac), Both acetaminophen and NSAIDs can be used in conjunction with opioids to reduce the amount 
of opioid needed, First-line treatments for neuropathic pain are Tricyclic Antidepressants (TCAs), Serotonin 
Norepinephrine Reuptake Inhibitors (SNRIs) and gabapentinoids (gabapentin or pregabalin). Tramadol and 
other opioids (e.g. oxycodone, hydromorphone, morphine) are considered second-line due to their serious 
adverse effect profile and the risk for abuse, misuse, and addiction. Cannabinoids are a third-line option. 
Fourth-line options include Selective Serotonin Reuptake Inhibitors (SSRIs), carbamazepine, methadone, 
topical lidocaine, tapentadol, topical capsaicin, and botulinum toxin. Other options that can be considered 
include benzodiazepines such as lorazepam (Ativan ®) and muscle relaxants such as baclofen, and 
cyclobenzaprine. For patients with chronic non-cancer pain, it is recommended to optimize non-opioid 
pharmacotherapy and non-pharmacologic therapy before trialing an opioid. Opioids should only be used for 
the treatment of chronic non-cancer pain when nan-opioid agents have not provided sufficient pain relief or 
are contraindicated and the potential benefits of opioid therapy outweigh the potential harms. Common 
adverse effects associated with opioids include constipation, nausea, vomiting, sedation, dizziness, impaired 
psychomotor function, urinary retention, and pruritus. Oxycodone (Oxy-IR®, Supeudol®, Oxy-NEO®) is an 
agonist at both mu and kappa opioid receptors. It is metabolized by CYP2D6 and CYP3A4 enzymes. Tramadol 
(Durela®, Ralivia®, Tridural®, Zytram XL®) is a weak opioid that inhibits the reuptake of serotonin and 
norepinephrine in addition to its agonist action on the mu receptor. Tramadol may have multiple drug-drug 
interactions due to its additional serotonergic activity thus caution should be used in patients with 
comorbidities. Caution the use of tramadol in diabetic patients, young and elderly patients due to the risk of 
severe hypoglycemia with therapeutic and supratherapeutic doses. Tramadol has similar side effects as other 
opioids, but is also known to increase risk of seizures, especially if used at higher doses or if used 
concomitantly with other drugs that may decrease the seizure threshold. For this reason, tramadol should not 
be used in patients with a history of seizure disorder, those undergoing alcohol withdrawal, and those using 
concomitant medications that impair tramadol metabolism. Hydromorphone (Dilaudid ®, Hydromorph 
Contin®, Jumista®) binds to the mu receptor. Although its metabolites are renally cleared, hydromorphone 
is better tolerated in patients with renal impairment due to its pharmacokinetics. Fentanyl is available as an 
injectable (epidural, IM, IV), patch, and effervescent tablet (sublingual or buccal). Fentanyl is contraindicated 
in opioid naive patients and should only be started in patients taking a minimum of 60 mg of MED daily. 
Fentanyl is also contraindicated in postoperative patients and in acute pain management. It is a CYP3A4 
substrate which can result in drug-drug interactions. 


RATIONALE: 


Correct Answer: 


* Tramadol should be avoided because it may reduce the seizure threshold - Tramadol has similar 
side effects as other opioids, but is also known to increase the risk of seizures, especially if used 
concomitantly with other drugs that may decrease the seizure threshold, It should not be used in 
patients with a history of seizure disorder. 


Incorrect Answers: 


* Oxycodone should be avoided because it is not effective in treating neuropathic pain - 
Oxycodone is a second-line option in treating neuropathic pain. 


e Hydromorphone should be avoided because it may decrease the efficacy of Biktarvy® - There 
are no known drug-drug interactions between hydromorphone and Biktarvy® that may result in 
decreased efficacy of Biktarvy®. 


* Morphine should be avoided because AC is opioid-naive - Morphine does not need to be avoided 
in opioid-naive patients. This is a characteristic feature of fentanyl. 


TAKEAWAY/KEY POINTS: 


Tramadol has similar side effects as other opioids, but is also known to increase risk of seizures, especially at 
higher doses or if used concomitantly with other drugs that may decrease the seizure threshold. For this 
reason, tramadol should not be used in patients with a history of seizure disorder, those undergoing alcohol 
withdrawal, and those using concomitant medications that impair tramadol metabolism. 


REFERENCES: 


[1] Herndon CM, Strickland JM, Ray JB. Pain Management. In: DiPiro JT, Talbert RL Yee GC, Matzke GR, Wells 
BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e New York, NY: McGraw-Hill. [2] Busse 
JW, Craigie S, Juurlink DN, et al. Guideline for opioid therapy and chronic noncancer pain. CMAJ. 2017 May 
8;189(18):£659-E666. doi: 10.1503/cmaj.170363. [3] Rosenquist EWK. Overview of the treatment of chronic 
non-cancer pain. In: Aronson MD, ed. UpToDate. Waltham, MA.: UpToDate; 2019. [4] Mu A, Weinberg E, 
Moulin DE, et al. Pharmacologic management of chronic neuropathic pain: Review of the Canadian Pain 
Society consensus statement. Can Fam Physician. 2017 Nov,63(11):844-852. 


The correct answer is: Tramadol should be avaided because it may reduce the seizure threshold 


THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


RD is a 65-year-old male who arrives at your pharmacy with a new prescription for 
‘oxycodone/acetaminophen 325/5 mg one tablet PO Q4-6H PRN. He is a regular patient at the clinic 
and his profile is found below: 


Medical history: 
* Chronic back pain x 2 years following a workplace injury 


* Hypertension x 20 years; well-managed 
* Gastric ulcer 1 year ago 


Current medications: 


+ Acetaminophen 500 mg PO Q4H for back pain x 2 years 

* Perindopril/indapamide 8/2.5 mg PO daily for hypertension x 20 years 
* Pantoprazole sodium 40 mg PO daily for gastric protection x 1 year 

+ Multivitamin + minerals 1 tablet PO daily x 10 years 


Previous medications: 


* Ibuprofen 400 mg PO Q6H PRN for back pain - stopped 1 year ago due to development of 
gastric ulcer 


Allergies: 
* Penicillin (anaphylaxis) 
* Seasonal allergies 

Social: 


* Alcohol ~2 drinks per day 
* Coffee ~1 cup per day 
* Ex-smoker, 30 pack-year history 


Which of the following options is the most appropriate suggestion to make for RD's pain management 
treatment at this time? 
Select one: 


Suggest RD avoid alcohol completely because its use is contraindicated with co-administration of 
acetaminophen 


Suggest RD not exceed a 


dail tose í Rose Wang (1D:113212) this answer is correct. For chronic use, the 
Baer dose of acetaminophen should be limited to a maximum of 4 g per day 
mt iana 3 gin the AAA AR 


Suggest RD use a lower dose of acetaminophen because of his gastric ulcer history 
Suggest RD avoid oxycodone because of his older age 


TOPIC: Pain Management 


LEARNING OBJECTIVE: 
To understand treatment options for the management of pain. 


BACKGROUND: 


Pharmacologic therapy is often considered the comerstone of pain management. Treatment should be 
initiated with the most effective analgesic with the fewest side effects. Acetaminophen and non-steroidal 
anti-inflammatory drugs (NSAIDs) are preferred over opioids for mild to moderate non-neuropathic pain. 
‘Acetaminophen has analgesic and antipyretic activity, but very little anti-inflammatory activity. The dose of 
acetaminophen should be limited to a maximum of 4 g per day in adults and 3 g per day in the elderly to 
avoid hepatotoxicity. NSAIDs may be especially useful for cancer-related bone pain and chronic low back 
pain, Studies comparing different NSAIDs have failed to identify an NSAID with greater efficacy in terms of 
reducing pain. An adequate trial of an NSAID is about 1 month in duration. A patient who does not respond 
well or tolerate a certain NSAID may be trialed on a different NSAID. Chronic use of NSAIDs may result in 
gastrointestinal, cardiovascular, and renal toxicities. Studies have shown that cyclooxygenase (COX)-2 
inhibitors (e.g. celecoxib) may be associated with less gastrointestinal side effects than non-selective NSAIDs 
(e.g. ibuprofen, naproxen, ketorolac). Both acetaminophen and NSAIDs can be used in conjunction with 
opioids to reduce the amount of opioid needed 


RATIONALE: 
Correct Answer: 
* Suggest RD not exceed a daily dose of 4 grams of acetaminophen from all sources - For chronic 


use, the dose of acetaminophen should be limited to a maximum of 4 g per day in adults and 3 g in 
the elderly to avoid hepatotoxicity. 


Incorrect Answers: 


e Suggest RD avoid alcohol completely because its use is contraindicated with co-ad ration 
of acetaminophen - Alcohol increases the hepatotoxic effect of acetaminophen. It should be avoided 
in patients who drink =3 drinks/day. 


Suggest RD use a lower dose of acetaminophen because of his gastric ulcer history - NSAIDs 
should be used with caution in patients with a history of a Gl ulcer or bleed. Acetaminophen does not 
cary the same risk. 


Suggest RD avoid oxycodone because of his older age - Opioids can be used in older patients but 
should be used with caution given the associated adverse effects. 


TAKEAWAY/KEY POINTS: 


Acetaminophen is a preferred analgesic for mild to moderate nociceptive pain, but both can be used in 
conjunction with opioids (which are 2nd-3rd line) to reduce the amount of opioid needed. Acetaminophen 
has analgesic and antipyretic activity, but very little anti-inflammatory activity. The dose of acetaminophen 
should be limited to a maximum of 4 g per day in adults to avoid hepatotoxicity. 
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The correct answer is: Suggest RD not exceed a daily dose of 4 grams of acetaminophen from all sources 
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